Identification of proteins and protein domains that contact DNA within adenovirus nucleoprotein cores by ultraviolet light crosslinking of oligonucleotides 32P-labelled in vivo.
A new approach to the identification of DNA binding proteins has been developed and used to study the DNA-protein interactions within the nucleoprotein core of subgroup C adenoviruses. Virions labelled in vivo with [32P]orthophosphate were exposed to ultraviolet light and the DNA digested by chemical or enzymatic methods. Labelled phosphoamino acids of the virion phosphoproteins were selectively hydrolysed by alkali, permitting proteins crosslinked to DNA to be identified by virtue of their covalently attached, 32P-labelled nucleotides. In parallel experiments, [3H]arginine-labelled virions were crosslinked by exposure to ultraviolet light and analysed by more conventional methods. The results indicate that proteins VII and V lie in close contact with viral DNA within the core. The compact arrangement of the nucleoprotein core appears to be capable of trapping protein VII molecules that are not covalently attached to DNA after exposure to ultraviolet light, suggesting that viral DNA might be wrapped around clusters of protein VII molecules. The domains of protein VII that lie in contact with DNA were identified by partial proteolytic mapping of the sites of covalent-attachment of the 32P-labelled oligonucleotides. The implications of these data for the nature of the interactions that mediate the packaging of viral DNA within the nucleoprotein core of adenovirions are discussed.